T AMOXIFEN, A SELECTIVE ESTROg e n r e c e p t o r m o d u l a t o r (SERM) 1 that has been used to treat both early and advanced breast cancer for more than 3 decades, 2 has been thoroughly evaluated for the reduction of the risk of both invasive and noninvasive breast cancer in women at increased risk. [3][4][5] [6] [7] [8] [9] Raloxifene, a second-generation SERM, 1 has been shown to reduce the incidence of mammary malignancy in preclinical models, 10-12 and several clinical trials See also pp 2742 and 2784.
evaluating it for the prevention and treatment of osteoporosis have suggested that it may also have a role in reducing the risk of invasive breast cancer in postmenopausal women. [13] [14] [15] [16] [17] [18] [19] [20] The Multiple Outcomes Raloxifene Evaluation (MORE) study, a multicenter, randomized, placebo-controlled, double-blind clinical trial completed in 1999, was designed to test whether raloxifene, at a daily dose of either 60 mg or 120 mg, reduced the risk of fracture in postmenopausal women with osteoporosis. 18 The primary end point was the development of fracture. Eligible women had a history of at least 1 vertebral body fracture. At 36 months of follow-up in 6828 women, the risk of vertebral fracture was reduced by 30% in the women who received raloxifene. These women had increased risk of venous thromboembolus when compared with those assigned to placebo (relative risk, 3.1; 95% confidence interval [CI], 1.5-6.2), but raloxifene did not cause an increase in vaginal bleeding.
A secondary end point in the MORE trial was invasive breast cancer. 14 After 4 years of follow-up, there were 22 cases among 5129 postmenopausal women randomly assigned to raloxifene, compared with 39 cases among 2576 postmenopausal women assigned to placebo. The MORE trial concluded that among older postmenopausal women with osteoporosis, the risk of estrogen receptor-positive invasive breast cancer was decreased by 72% during 4 years of raloxifene treatment, with no apparent decrease in the incidence of estrogen receptor-negative tumors. Like tamoxifen, raloxifene increased the risk of thromboembolic disease but did not appear to increase the risk of endometrial cancer.
The Continuing Outcomes Relevant to Evista (CORE) trial examined the effect of 4 additional years of raloxifene therapy on the incidence of invasive breast cancer in women in the MORE trial who agreed to continue therapy. 20 After 4 years of participation in the CORE trial by 5213 participants, the risk of invasive breast cancer was reduced by 69% (hazard ratio, 0.31; 95% CI, 0. 24-0.71) in the raloxifene group compared with the placebo group. During the 8 years of both the MORE and CORE trials, the incidence of invasive breast cancer and estrogen receptor-positive invasive breast cancer were reduced by 66% (hazard ratio, 0.34; 95% CI, 0.22-0.50) and 76% (hazard ratio, 0.24; 95% CI, 0. 15-0.40) , respectively, in the raloxifene group compared with the placebo group. During the CORE trial, the relative risk of thromboembolism in the raloxifene group compared with that in the placebo group was 2.17 (95% CI, . No increase in the risk of endometrial cancer was observed with raloxifene. Raloxifene has previously been shown to be less active than tamoxifen in stimulating endometrial cancer growth under laboratory conditions. [21] [22] [23] Based on our findings from the National Surgical Adjuvant Breast and Bowel Project (NSABP) Breast Cancer Prevention Trial (BCPT) (P-1), tamoxifen was approved by the US Food and Drug Administration. 3 The NSABP Study of Tamoxifen and Raloxifene (STAR) trial was launched to directly compare tamoxifen with raloxifene in a population of women at increased risk for breast cancer. The objective of STAR is to compare raloxifene with tamoxifen in terms of their relative effects on the risk of invasive breast cancer and numerous other diseases influenced by tamoxifen in the BCPT.
METHODS
The participants in this study were given a detailed description of the trial and provided written informed consent. The protocol and consent form were approved by the National Cancer Institute and the institutional review boards of all participating institutions. This trial was a doubleblinded study with neither the participants nor their clinicians aware of which of the 2 treatments they were receiving. In addition, the central review of all protocol events and toxicities was also performed in a blinded fashion. The data reported are based on a cutoff date of December 31, 2005 .
Patient Characteristics
To be eligible for participation in the STAR trial, a woman had to have at least a 5-year predicted breast cancer risk of 1.66% based on the Gail model 24 ; be at least 35 years of age and postmenopausal; not be taking tamoxifen, raloxifene, hormone therapy, oral contraceptives, or androgens for at least the previous 3 months; not currently be taking either warfarin or cholestyramine; have no history of stroke, pulmonary embolism, or deep vein thrombosis (DVT) and no history of any malignancy diagnosed less than 5 years before randomization except basal or squamous cell carcinoma of the skin or carcinoma in situ of the cervix; have no uncontrolled atrial fibrillation, uncontrolled diabetes, or uncontrolled hypertension; and have no psychiatric condition that would interfere with adherence or a performance status that would restrict normal activity for a significant portion of each day. Postmenopausal women aged 35 years and older could enter the trial if they had a history of lobular carcinoma in situ (LCIS) treated by local excision alone. For the purposes of this trial, menopause was defined as (1) a history of at least 12 months without spontaneous menstrual bleeding or (2) a documented hysterectomy and bilateral salpingo-oophorectomy or (3) age 55 years or older with a hysterectomy with or without oophorectomy; or (4) age younger than 55 years, either with a hysterectomy without oophorectomy or with unknown ovary status, and with a documented level of follicle-stimulating hormone confirming elevation in the postmenopausal range.
A total of 184 460 women were screened using the modified Gail model 24, 25 to determine their breast cancer risk. Of these, 96 368 had a 5-year risk of at least 1.66% (FIGURE 1). From this group, 20 616 agreed to be screened to determine full eligibility for the trial based on the medical criteria defined below; 20 168 were found to meet all eligibility criteria of the study. Of this latter group, 19 747 women expressed a desire to go forward with participation in the trial, signed a consent form, and were randomized to receive either tamoxifen or raloxifene. Participants were screened and enrolled through nearly 200 clinical centers throughout North America.
The mean age of participants at the time of randomization was 58.5 years. Nine percent were younger than 50 years, 49.8% were between 50 and 59 years, and 41.2% were 60 years or older (TABLE 1) . More than 93% of participants were white, 2.5% were African American, 2.0% were Hispanic, and the remainder were of other racial/ethnic populations. Race information was collected because it is a risk factor for breast cancer and is one of the factors used in the Gail model to determine the predicted risk of breast cancer. It was collected as self-reported by the participants from options supplied by the investigators. More than half of the participants reported having undergone a hysterectomy prior to randomization. Almost 19% reported a family history of breast cancer in 2 or more first-degree relatives, and more than 71% reported a history of invasive breast cancer in 1 or more. More than 9% reported a personal history of LCIS prior to enrollment in the trial, and 22.7% had breast biopsy results prior to trial enrollment that showed either atypical ductal or lobular hyperplasia. The mean predicted 5-year risk of developing breast cancer among the study population was 4.03% (SD, 2.17%). The trial opened for participant entry on July 1, 1999 , completing accrual on November 4, 2004 Eligible women were randomly assigned to receive either tamoxifen (20 mg/d) or raloxifene (60 mg/d) for a maximum of 5 years.
The mean time of follow-up was 3.9 (SD, 1.6) years. Participant adherence to protocol therapy was within the levels expected and planned for when designing the trial. At the time of the cut-off for this analysis, the percentage of women persistent with the protocol regimen was 68.3% for those in the tamoxifen group and 71.5% for those in the raloxifene group. In designing the trial we planned for a nonadherence rate of 9.2% per year as measured by study dropouts and women who permanently discontinued therapy. The observed rate is below the planned level. The mean duration of treatment was 3.1 (SD, 1.7) and 3.2 (SD, 1.6) years for the tamoxifen and raloxifene groups, respectively; this differs from the mean duration of follow-up due to participants' discontinuing their study drug before the end of the 5-year period. Information on all individuals was included up to the time they underwent follow-up, regardless of whether or not they were adherent. During the course of the study 605 women in the tamoxifen group and 532 in the raloxifene group were lost to follow-up. In designing the trial we planned for a loss to follow-up rate of 2% per year of follow-up. The observed rate for this parameter is well below the planned rate. Those lost to follow-up contributed an average of 24 months of information before becoming lost to follow-up.
End Points
The primary end point was invasive breast cancer. Secondary end points included endometrial cancer, in situ breast cancer, cardiovascular disease, stroke, pulmonary embolism, DVT, transient ischemic attack, osteoporotic fracture, cataracts, death, and quality of life; data on all other invasive cancers also were collected prospectively. The cardiac disease end points included fatal and nonfatal myocardial infarction, severe angina, and acute ischemic syndrome. Severe angina was defined as angina requiring revascularization by percutaneous coronary intervention (angioplasty or stent) or coronary artery bypass graft surgery. Acute ischemic syndrome was defined as the presence of a new Q wave on electrocardiogram or angina requiring hospitalization without surgery. Vascular-related events included 
Randomization and Monitoring
Randomization was accomplished using a biased-coin minimization algorithm. 28 The women were stratified by age (35-49, 50-59, Ն60 years) , race/ ethnicity (white, African American, Hispanic, other), history of LCIS (yes, no), and 5-year predicted risk of breast cancer (Ͻ2.5%, 2.5%-3.9%, and Ն4.0%).
Follow-up occurred at 6 months after treatment initiation and every 6 months thereafter through 5 years. After 5 years, follow-up occurred annually. Clinical breast examination was to be per-formed every 6 months, and bilateral mammograms were to be performed annually. Gynecologic examinations, complete blood cell counts, and routine serum chemistry tests were to be obtained annually. Information regarding the occurrence of all protocol-defined end points was ascertained at each follow-up visit and verified by the collection of pathology reports, mammographic reports, surgical reports, discharge summaries, and other medical record documents. Self-reported symptoms were collected at each contact, and in-depth quality-of-life assessments were performed at selected clinical centers on a subset of 1983 participants using the Medical Outcomes Study Short-Form 36, 29-32 the Center for Epidemiologic Studies-Depression Scale, 33 
and the Medical Outcomes Study
Sexual Functioning Scale. 34 Symptoms were self-reported on a 5-point qualitative severity scale ranging from not having the symptom at all to having the symptom with severity that was reported as "extremely bothersome." The 3 intermediate symptom severity levels were "slightly bothersome," "moderately bothersome," and "bothered quite a bit." The findings from the in-depth quality-oflife and symptom assessments are reported in a companion article. 35 The STAR trial was monitored by an independent data monitoring committee composed of individuals with expertise in research ethics, oncology, clinical trial methodology, gynecology, epidemiology, and biostatistics. A consumer representative was also included as a member of the committee. The trial was monitored using a stopping rule based on that proposed by Fleming et al 36 using a 2-tailed log-rank test. The monitoring plan was based on detecting a statistically significant difference between treatment groups in the incidence of invasive breast cancer-the primary end point of the trial-and included 6 interim analyses and a final analysis initiated when at least 327 cases of invasive breast cancer were diagnosed in the entire study cohort. With this number of events, the study design provided a 95% probability that we would correctly conclude that the 2 treatments were equivalent, if they really were so.
Statistical Analyses
All analyses were based on the treatment assignment made at the time of randomization, regardless of the treatment status at the time of analysis. The analyses included all randomized participants with follow-up data who were at risk at baseline for the diagnosis of an incident case of breast cancer. Comparison between treatment groups of the study end points was based on the determination of rates per 1000 person-years, the risk ratio (RR) contrasting the rate in the raloxifene group to the rate in the tamoxifen group, and the 95% CIs for the RR. The rate was defined as the number of observed events divided by the total number of observed event-specific person-years at risk. The CI for each RR was determined assuming that the event followed a Poisson distribution, conditioning on the total number of events and person-years at risk. Plots comparing the treatment groups in terms of the cumulative incidence over time were also developed for several end points. The cumulative incidence was determined accounting for the competing risk due to death. 37 P values to assess statistically significant differences between cumulative incidence curves were determined by the log-rank test. Differences between treatment groups in the distributions of demographic and pathological characteristics were assessed by the 2 test. All P values reported are 2-sided; PϽ.05 was used to determine statistical significance. Analyses were performed using SAS version 8.2 (SAS Institute Inc, Cary, NC).
RESULTS

Invasive Breast Cancer
There was no difference between the effect of tamoxifen and the effect of raloxifene on the incidence of invasive breast cancer (TABLE 2 and FIGURE 2); there were 163 cases of invasive breast cancer in the women assigned to ta-moxifen and 168 cases in those assigned to raloxifene. The rate per 1000 was 4.30 in the tamoxifen group and 4.41 in the raloxifene group (RR, 1.02; 95% CI, 0.82-1.28). The P value testing the difference between treatment groups in invasive breast cancer incidence determined from the log-rank test and including the stratification factors as covariates was .96. The cumulative incidence through 72 months for the 2 treatment groups was 25.1 and 24.8 per 1000 for the tamoxifen and raloxifene groups, respectively (P = .83, Figure 2 ). When the treatment groups †RR for women in the raloxifene group compared with those in the tamoxifen group. ‡Values in parentheses in first 2 columns indicate percentage of women with known information.
are compared by baseline categories of age, history of LCIS, history of atypical hyperplasia, Gail model-derived 5-year predicted risk of breast cancer, and the number of relatives with a history of breast cancer, the pattern of no differential effect by treatment assignment is consistent, and none of the RRs in these subsets are statistically significant ( Table 2 ). Histological characteristics, tumor size, and nodal status were derived from submitted pathology reports; there was no central review of pathology slides. When we assessed the pathological characteristics of the tumors in these patients, there were no differences between the treatment groups in regard to distributions by tumor size, nodal status, or estrogen receptor level ( Table 2) .
Noninvasive Breast Cancer
In contrast to the findings for invasive breast cancer, there were fewer noninvasive breast cancers in the tamoxifen group than in the raloxifene group (TABLE 3, Figure 2 ), although this difference did not reach statistical significance. There were 57 incident cases of noninvasive breast cancer among the women who took tamoxifen and 80 among the women who took raloxifene. (Rate for noninvasive breast cancer, 1.51 per 1000 women assigned to tamoxifen and 2.11 per 1000 women assigned to raloxifene [RR, 1.40; 95% CI, 0.98-2.00].) Cumulative incidence through 6 years was 8.1 per 1000 in the tamoxifen group and 11.6 in the raloxifene group (P = .052, Figure 2 ). About 36% of the cases were LCIS and 54% were ductal carcinoma in situ (DCIS), with the balance being mixed types. The pattern of fewer cases among the tamoxifen group was evident for both LCIS and DCIS.
Uterine Cancer, Uterine Hyperplasia, and Hysterectomy
There was a trend toward a decreased incidence of uterine cancer in the ral- †RR for women in the raloxifene group compared with those in the tamoxifen group. ‡Women at risk were those with an intact uterus at entry. §Among women not diagnosed with uterine cancer.
oxifene group, but the difference was not statistically significant-36 cases (tamoxifen) vs 23 (raloxifene) ( Table 3 , FIGURE 3 ). Annual incidence rates were 2.00 per 1000 (tamoxifen) and 1.25 per 1000 women (raloxifene) (RR, 0.62; 95% CI, 0.35-1.08). Cumulative incidence rates through 7 years were 14.7 per 1000 (tamoxifen) and 8.1 per 1000 (raloxifene) (P=.07, Figure 3 ). Only 1 case of uterine cancer occurred among women younger than 50 years, in a participant in the tamoxifen group. At the time of analysis, clinicopathological stage was unknown for 3 cases (1 in the tamoxifen group, 2 in the raloxifene group). The majority of the others who developed uterine cancer (56 [91%]) were diagnosed with stage I disease. Of the remaining cases, there was 1 case of stage II disease in each of the treatment groups, 2 with stage III disease in the raloxifene group, and 1 with stage IV disease in the raloxifene group. Two of these cases were mixed Mullerian cell type; both were in the tamoxifen group. While there were no significant differences with respect to risk of uterine cancer, there were differences between the treatment groups indicating that the effect of raloxifene on the uterus is less than that of tamoxifen. Among those who did not have a diagnosis of uterine cancer, there was a statistically significant difference between the groups in the incidence of uterine hyperplasia. The rates were 84% less in the raloxifene-treated group (14 cases) than in the tamoxifen-treated group (84 cases) (RR, 0.16; 95% CI, 0.09-0.29). This magnitude of difference between treatment groups was evident for hyperplasia both with and without atypia. For the tamoxifen and raloxifene groups, respectively, there were 12 cases and 1 case with atypia (RR, 0.08; 95% CI, 0.00-0.55) and 72 and 13 cases without atypia (RR, 0.18; 95% CI, 0.09-0.32). There also was a statistically significant difference between the treatment groups in the number of hysterectomies performed during the course of follow-up. Among women who were not diagnosed with endometrial cancer, there were 244 hysterectomies performed in those assigned to tamoxifen compared with 111 in those assigned to raloxifene (RR, 0.44; 95% CI, 0.35-0.56).
Other Invasive Malignancies TABLE 4 shows the site-specific incidence of invasive cancers other than breast and uterine malignancy. There were no statistically significant differences between the treatment groups in regard to the number of women who developed any other cancer, in total or by specific site of diagnosis. Colorectal, lung, and leukemia/hematopoieticcancerswerethe most frequently diagnosed sites of other primary tumors. Differences between treatment groups were small for colorectal cancer (31 tamoxifen, 30 raloxifene) and for leukemia/hematopoietic cancers (32 tamoxifen, 28 raloxifene) . The difference between the treatment groups was larger for lung cancer but not statistically significant; there were 28 cases of lung cancer in the tamoxifen group and 39 in the raloxifene group (RR, 1.38; 95% CI, . The next most frequently diagnosed sites of cancer included skin, ovary, and thyroid. There were 14 cases of skin cancer in the tamoxifen group and 12 in the raloxifene group (RR, 0.85; 95% CI, 0.36-1.98); 12 cases of ovarian cancer in the tamoxifen group and 18 in the raloxifene group (RR, 1.48; 95% CI, 0.68-3.38); and 8 cases of thyroid cancer in the tamoxifen group and 18 in the raloxifene group (RR, 2.24; 95% CI, ).
Ischemic Heart Disease
The findings for the 3 types of ischemic heart disease events in the study are shown in TABLE 5. Overall, there were 114 events in those assigned to tamoxifen and 126 in those assigned to raloxifene. This difference was not statistically significant (RR, 1.10; 95% CI, 0.85-1.43). In addition, we found no significant differences between the treatment groups when we inspected the separate types of events. In women assigned to raloxifene, there were 11 fewer myocardial infarctions (RR, 0.77; 95% CI, 0.48-1.20), 12 more cases of severe angina (RR, 1.23; 95% CI, 0.84-1.81), and 11 more cases of acute ischemic syndrome (RR, 1.72; 95% CI, 0.88-3.50). NSABP STUDY OF TAMOXIFEN AND RALOXIFENE (STAR) ©2006 American Medical Association. All rights reserved.
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Stroke and Thromboembolic Events
The findings for strokes and thromboembolic events are shown in Table 5 . The difference in total number of strokes was small, with the number of events occurring in women assigned to tamoxifen being only 2 more than in those assigned to raloxifene (53 vs 51). There was no statistically significant difference between tamoxifen and raloxifene in the number of transient ischemic attacks that occurred (41 in the tamoxifen group vs 50 in the raloxifene group; RR, 1.21; 95% CI, 0.79-1.88). However, there was a statistically significant difference between the treatment groups for the incidence of thromboembolic events, with the raloxifene group experiencing fewer cases of pulmonary embolism and DVT. Overall, there were 141 events with tamoxifen and 100 with raloxifene, indicating that the risk was 30% less in the raloxifene group (RR, 0.70; 95% CI, 0.54-0.91). The cumulative incidence at 6 years was 21.0 per 1000 and 16.0 per 1000 for the tamoxifen and raloxifene groups, respectively (P=.01; Figure 3 ). Pulmonary embolism and DVT occurred in 54 vs 35 women (RR, 0.64; 95% CI, 0.41-1.00) and in 87 vs 65 women (RR, 0.74; 95% CI, 0.53-1.03) assigned to tamoxifen and raloxifene, respectively.
Fractures
Although all fracture sites were recorded, the prespecified fracture sites of interest in the trial were the hip, spine, and Colles fractures of the wrist. No screening was performed for vertebral fractures, and only data for clinically apparent vertebral fractures were captured. There was no difference between treatment groups in the total number of these fractures or in the number for any of the specific types of fracture (Table 5) . One hundred four women in the tamox-ifen group and 96 in the raloxifene group experienced 1 of these fractures (RR, 0.92; 95% CI, 0.69- 1.22) . With regard to the specific types of fracture for the tamoxifen and raloxifene groups, respectively, there were 26 and 23 hip fractures (RR, 0.88; 95% CI, 0.48-1.60), 53 and 52 spine fractures (RR, 0.98; 95% CI, 0.65-1.46), and 27 and 23 Colles fractures (RR, 0.85; 95% CI, 0.46-1.53).
Cataracts
At the time of randomization, 2808 participants reported a history of cataracts ( Table 5, FIGURE 4) . Among those who were cataract-free at baseline, 707 developed cataracts during the course of follow-up. The differences between treatment groups for the incidence of cataracts and cataract surgery were statistically significant, with occurrence for both being less in the raloxifene group. Of those assigned to tamoxifen, 394 †RR for women in the raloxifene group compared with those in the tamoxifen group.
were diagnosed with cataracts and of those assigned to raloxifene, 313. The RR for cataract incidence was 0.79 (95% CI, 0.68-0.92). Cumulative incidence at 6 years for tamoxifen and raloxifene was 77.9 and 56.3 per 1000, respectively (P=.002). Of these women, 260 in the tamoxifen group and 215 in the raloxifene group had cataract surgery. The RR for cataract surgery was 0.82 (95% CI, 0.68-0.99).
Deaths
A total of 197 deaths occurred among the study participants; the distribution of these fatalities by cause of death is shown in TABLE 6. Mortality in the treatment groups was similar. There were 101 deaths in those assigned to tamoxifen and 96 in those assigned to raloxifene, resulting in a rate per 1000 of 2.64 and 2.49, respectively (RR, 0.94; 95% CI, 0.71-1.26). Distribution by cause of death did not differ by treat- 
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(Reprinted) JAMA, June 21, 2006 -Vol 295, No. 23 2735 ment group. Forty-six and 47 women in the tamoxifen and raloxifene groups, respectively, died of cancer; 22 and 20, respectively, died as a result of cardio-vascular disease; and 33 and 29, respectively, died of other causes. There were only 10 deaths from stroke, with 2 more occurring in women assigned to tamoxifen than in those assigned to raloxifene. The most frequent cause of death was lung cancer. There were 30 lung cancer deaths, 11 in the tamoxifen group and 19 in the raloxifene group; this difference was not statistically significant (RR, 1.72; 95% CI, ). The proportion of smokers was the same in the tamoxifen and raloxifene treatment groups.
COMMENT
In this initial report of the STAR trial, raloxifene and tamoxifen were equivalent in efficacy for lowering the risk of invasive breast cancer. The cumulative incidence rates were 25.1 per 1000 women (raloxifene) vs 24.8 per 1000 (tamoxifen) (P=.83). Consistent with preclinical findings and with results from other large-scale studies showing that, compared with placebo, raloxifene does not increase endometrial cancer risk, 17, 20 the rate of endometrial cancer in the STAR trial, although not statistically significant, was 38% lower in the raloxifene group than in the tamoxifen group. In contrast to tamoxifen, raloxifene does not reduce the risk of noninvasive breast cancer. Raloxifene also was associated with significantly less risk of thromboembolic events and cataracts. Combined, these results demonstrate that raloxifene is an alternative for lowering risk of invasive breast cancer in postmenopausal women with higher Gail risk scores and in those with LCIS for whom the Gail model does not apply.
The mean baseline 5-year breast cancer risk of STAR participants was 4%. More than 70% of participants had a history of invasive breast cancer in a firstdegree maternal relative, an important component of a woman's perceived risk of breast cancer. 38 More than 20% of participants reported a history of atypical lobular or ductal hyperplasia on breast biopsy prior to entry into the trial, and more than 9% reported a history of LCIS. Atypical hyperplasia or LCIS and a family history of breast cancer in a firstdegree relative increase the likelihood of developing breast cancer and account for the overrepresentation of women with these characteristics in the study popu- lation. The large benefit of tamoxifen that was demonstrated in the BCPT in women with atypical hyperplasia or LCIS may explain the large numbers of women with atypical hyperplasia or LCIS willing to participate in the STAR trial. The large proportion (51.6%) of women in STAR who had already undergone hysterectomy is likely attributable to the fact that such women had no risk for uterine malignancy, which was associated with tamoxifen in the BCPT.
In the STAR trial, tamoxifen and raloxifene had equivalent effects in reducing risk of invasive breast cancer in all examined subgroups, including women with a history of atypical hyperplasia or LCIS, who had the highest annual rates of invasive breast cancer ( Table 2) . The LCIS subgroup rates of 9.83 (tamoxifen) and 9.61 (raloxifene) per 1000 women are about 2.5 times higher than those for women who participated in the study and had no history of LCIS (3.76 [tamoxifen] and 3.86 [raloxifene] per 1000). The annual rates of invasive breast cancer among women aged 50 years or older (baseline) with no history of LCIS were similar in our 2 prevention studies (3.30 per 1000 in the BCPT). However, the rates in women with an LCIS history were about 1.7 times higher in the STAR trial than in the tamoxifen group of the BCPT. Similar patterns emerged when we compared the STAR trial and the BCPT in terms of breast cancer results in women with or without a baseline history of atypical hyperplasia. The greater mean age at entry and the higher 5-year risk of breast cancer in STAR participants may be the explanation for these differences. Pathological size of incident invasive breast cancers was similar between study groups; the status of the axillary lymph nodes or presence of estrogen receptor protein was not significantly different between the groups.
We found no statistically significant difference between raloxifene and tamoxifen in the risk of noninvasive disease (LCIS and DCIS) (incidence, 1.51 vs 2.11 per 1000 per year; RR, 1.40; 95% CI, 0.98-2.00). However, this study may have been underpowered to detect such a differ-ence. Therefore, the clinical impact of this finding remains to be seen. The mechanism that would allow for a decrease in invasive breast cancers but a lesser impact on noninvasive disease is unknown. However, similar results were seen in the MORE and CORE studies, 8, 20 in which raloxifene did not reduce the risk of noninvasive breast cancer, although the number of events in those studies was very small. All of these results taken together suggest that different SERMs have unique and specific mixes of benefits and risks and that neither a benefit nor a risk seen with one SERM can be generalized across the entire class. 39, 40 We are in the process of obtaining further data on all of the cases of in situ breast cancer, but, to date, the noninvasive cancers occurring in these individuals in either treatment group appear to be similar to noninvasive cancers occurring in the general population. Most of the STAR cases were diagnosed as a result of mammograms demonstrating increasing calcifications. The individuals were undergoing careful follow-up and as a result their cancers were small, and most were treated surgically with lumpectomy. Approximately 36% of the cases were LCIS and 64% were DCIS or mixed LCIS and DCIS. The difference between the tamoxifen-and the raloxifene-treated individuals with DCIS was quite small (0.4 per 1000 per year). In the NSABP DCIS trial B-24, the 10year rate of ipsilateral invasive breast tumors was only 6%. 41 The CORE results through 8 years of follow-up show that raloxifene continues to offer a significant reduction in invasive disease, suggesting that raloxifene has a durable benefit despite this lesser impact on noninvasive disease.
Previous studies have shown that raloxifene does not increase the risk of uterine malignancy when compared with placebo. 14, 17, 20 In the STAR trial, only 59 invasive uterine cancers were diagnosed in both study groups during more than 76 000 woman-years of follow-up. Approximately 25% fewer cases of uterine cancer were diagnosed in the raloxifene than in the tamoxifen group (Table 3) . Although uterine cancer of the mixed Mullerian type occurred in only 2 cases in the tamoxifen group of the STAR trial, there have been isolated case reports of this tumor associated with raloxifene. 42 The rates of uterine cancer were 2.00 per 1000 (tamoxifen) and 1.25 per 1000 (raloxifene). This difference did not reach statistical significance (RR, 0.62; 95% CI, 0.35-1.08). However, endometrial hyperplasia, a risk factor for endometrial cancer, was far more common in the tamoxifen-treated group than in the raloxifene group (RR, 0.16; 95% CI, . The number of participants undergoing a hysterectomy for non-cancerrelated reasons was significantly reduced in the raloxifene group (RR, 0.44; 95% CI, . It is important to note that the difference between the treatment groups in non-cancer-related hysterectomies has likely caused an underestimate of the true magnitude of endometrial cancer risk associated with tamoxifen and an underestimate of the true magnitude of difference between the 2 treatment groups for this end point.
Several nonsignificant differences in rates of invasive cancers other than breast or uterine cancer occurred between the 2 groups in the STAR trial. More cancers of the lung, kidney, ovary, and thyroid gland were seen with raloxifene, but the RRs were small and CIs were large ( Table 4 ), suggesting that raloxifene is not associated with increased risks of these diseases. More data are needed to confirm this observation, and continuing follow-up of the women who participated in the STAR trial plus data from other studies involving raloxifene will shed more light on whether raloxifene is associated with other cancer risks.
There were no differences in the rates of myocardial infarction, severe angina, or acute ischemic syndrome between the tamoxifen and raloxifene groups in our study. Anecdotal reports of an association between raloxifene and elevated levels of serum cholesterol, triglycerides, or both appeared in the literature during the STAR trial, 43 but no such association was causally linked to an increased risk of cardiovascular events. We did see impor-tant differences, however, when we compared the rates of thromboembolic vascular events reported with the 2 agents. Although incidence of stroke or transient ischemic attack did not differ statistically significantly between groups, there was a statistically significant 30% reduction in the risk of thromboembolic events in the raloxifene group vs the tamoxifen group (RR, 0.70; 95% CI, 0.54-0.91). For pulmonary embolism, the reduction in risk was 36% and for DVT, 26%. Compared with placebo in the MORE trial, 44 raloxifene demonstrated a 3-fold increase in the risk of pulmonary embolism (RR, 3.0; 95% CI, 1.2-9.3) and a 60% increased risk of DVT (RR, 1.6; 95% CI, 0.91-2.86). These data indicate that both tamoxifen and raloxifene increase the risk of thromboembolic events but raloxifene less so. 45, 46 The Women's Health Initiative trial indicated that estrogen plus progestin hormone therapy had hazard ratios of 1.41 (95% CI, 1.07-1.85) for stroke, 2.07 (95% CI, 1.49-2.87) for DVT, and 2.13 (95% CI, 1. 39-3.25) for pulmonary embolism compared with placebo in postmenopausal women. 47, 48 Venous thromboembolic events occurred at similar rates among the postmenopausal women who took hormone therapy in the Women's Health Initiative study and the postmenopausal women who took raloxifene in the STAR trial.
SERMs generally are known to reduce the risk of fracture in postmenopausal women. This was confirmed in the STAR trial. Rates of fracture were virtually identical in the raloxifene and tamoxifen groups and were similar to previously reported rates for both agents. 3, 13, 18 Tamoxifen is known to increase rates of both cataracts and cataract surgery. 3, 49 In the STAR trial, compared with tamoxifen, raloxifene was associated with a 21% lower rate of cataract development and an 18% lower rate of cataract surgery. Although women may not perceive cataracts to be as serious as certain other STAR end points (such as uterine malignancy or venous thromboembolic events), the lower frequency of cataract development/cataract surgery in the women who took raloxifene is an impor-tant consideration in weighing its relative merits (vs tamoxifen) for reducing the risk of breast cancer. The rate of cataract development in the women who took tamoxifen was lower in the STAR trial than in the BCPT (12.3 vs 24.8 per 1000) , but the rate of cataract surgery was higher (8.0 vs 4.7 per 1000) . The rate of cataract development among women in the STAR trial who took raloxifene (9.7 per 1000) was substantially lower than this rate in the women in the BCPT who took placebo (21.7 per 1000) .
Detailed data about symptoms and quality of life outcomes are presented in the article by Land and her colleagues in this issue of JAMA. 35 In summary, there were no significant differences between tamoxifen and raloxifene in participant-reported outcomes for physical and mental health.
A single small (fewer than 30 participants) trial examining short-term raloxifene therapy in premenopausal women found an increased incidence of ovarian cysts. 50 Without larger studies to further examine the efficacy and safety of raloxifene for breast cancer risk reduction in premenopausal women, raloxifene should not be prescribed for these women. Its risk-benefit advantages over tamoxifen in postmenopausal women notwithstanding, raloxifene is not a substitute for tamoxifen in premenopausal women.
We made special efforts in the STAR trial to recruit women from racial and ethnic groups in proportion to their numbers in the North American population. The trial enrolled more than 6% racial/ethnic minority women, almost double the number of minority participants enrolled in the BCPT, but we did not achieve our goal of fully proportional minority participation relative to the North American population of women at increased risk. Additional educational and recruitment efforts will be required in future clinical trials of risk reduction to achieve this goal. Raloxifene demonstrated a positive riskbenefit ratio among STAR minority participants, who likely are representative of North American minority women at increased risk for breast cancer.
The question of how long to use raloxifene to achieve optimal benefit remains unanswered by the STAR trial and other relevant published data. Continued follow-up is both required and ongoing among STAR participants, who agreed to undergo follow-up indefinitely after unblinding; this follow-up should help answer questions about the duration of raloxifene treatment for breast cancer risk reduction. Uncertainty over duration, however, should not be a barrier to use of the drug. Similar questions about the duration of tamoxifen therapy for breast cancer persists 25 years after that drug's initial approval for treating the disease and have not impeded either its widespread use or its benefit.
The initial NSABP P-1 trial demonstrated that tamoxifen could reduce the risk of invasive breast cancer by 49% and established proof of principle that the chemoprevention of breast cancer is possible. Nevertheless, primary care physicians have not broadly accepted the idea of tamoxifen use for breast cancer chemoprevention, in part because the drug has been characterized as too toxic. There is an important distinction to be made between tamoxifen and raloxifene relative to the latter's potential use for breast cancer chemoprevention. Tamoxifen was well known to oncologists who had used it extensively in the treatment of receptor-positive breast cancer, but the drug was not commonly prescribed by primary care physicians, who are the most involved in preventive care. Tamoxifen was viewed as a cancer drug, and the news reports highlighting its toxicity may have hampered primary care physicians in exploring its use as a preventive agent. In contrast, raloxifene is well known to the primary care community and is widely prescribed for the prevention and treatment of osteoporosis in postmenopausal women. More than 500 000 women in the United States are currently taking raloxifene (John Mershon, MD, Eli Lilly and Co, oral communication, April 18, 2006) , the majority of whom are older and at lower risk of breast cancer than are the women in the STAR trial. This trial confirms the previously reported benefit of raloxifene in reducing the risk of invasive breast cancer and indicates that raloxifene is as active as tamoxifen in this regard. 51 If raloxifene is approved by the Food and Drug Administration for the prevention of breast cancer, primary care physicians may be more willing, given their experience with raloxifene, to prescribe it for breast cancer chemoprevention than they have been to prescribe tamoxifen.
public. Failure of authors to disclose as required indeed "does not automatically translate to the article being flawed." 1 Nevertheless, it does create the perception that the authors had something to hide and decreases public trust in medical research. ent effects at the cellular level. L-NAME is relatively nNOS and eNOS selective. However, it is not clear that L-NAME is more potent in vivo, especially since it is believed that iNOS is the important target in patients with cardiogenic shock. 4 Refractory shock is characterized by lower-thanexpected systemic vascular resistance and hypotension, both potential effects of excess NO. 5 Effects of NOS inhibition in patients with cardiogenic shock should differ from normal volunteers. Importantly, the initial positive singlecenter experience with NOS inhibition in patients with cardiogenic shock used L-NMMA. 1 We believe our conclusion is valid: L-NMMA, at the dose and duration studied in TRIUMPH, had no effect on mortality. It is possible that other dosing strategies, perhaps taking into consideration baseline renal function, or other NOS inhibitors might have a different effect. Determining this would require another large randomized clinical trial with mortality outcomes. (23):2727-2741), incorrect data were reported. In Table 2 on page 2731, the risk ratio (RR) for estrogen receptor-positive patients should have been reported as 0.94. In the "Invasive Breast Cancer" panel of Figure 2 on page 2732, the number at risk in the raloxifene group at 36 months should have been reported as 6702. In the "invasive cancer" row of Table 3 on page 2732, the rate per 1000 for tamoxifen should have been reported as 1.99, the difference in rate per 1000 as 0.74, and the RR as 0.63. Also in Table 3 , in the "hysterectomy during follow-up" row, the number of events for tamoxifen should have been reported as 221 and for raloxifene as 87, the rate per 1000 for tamoxifen as 12.24 and for raloxifene as 4.72, the difference per 1000 as 7.52, and the RR (95% confidence interval [CI]) as 0. 39 [0.30-0.50] ). On page 2733, top of column 1, the annual incidence rate for tamoxifen should have been reported as 1.99, the RR for raloxifene as 0.63, and the cumulative incidence rate through 7 years for tamoxifen as 14.6. Also on page 2733, end of first paragraph in column 2, the number of hysterectomies performed in those assigned to tamoxifen should have been reported as 221 and in those assigned to raloxifene as 87, and the RR (95% CI) as 0.39 (0.30-0.50). In the "Invasive Uterine Cancer" panel of Figure 3 on page 2733, numbers at risk in the raloxifene group at 18, 36, 54 , and 72 months should have been reported as 4311, 3233, 2103, and 409, respectively; in the tamoxifen group, the numbers at risk at these same points should have been reported as 4301, 3120, 1984, and 371, respectively. In Table 5 on page 2735, the rate per 1000 for ischemic heart disease in the tamoxifen group should have been reported as 2.99 and the difference per 1000 as −0.30. In the first paragraph of the Comment section on page 2736, the terms "raloxifene" and "tamoxifen" were reversed in the second sentence; the sentence should have read "The cumulative incidence rates were 25.1 per 1000 women (tamoxifen) vs 24.8 per 1000 (raloxifene) (P = .83)." Also, a trial site and its personnel were inadvertently omitted: in the list of active NSABP STAR P-2 clinical centers appearing on page 2739, "Boston (2006; 295[23] :2742-2751) reported incorrect data and included incorrect wording. One page 2746, in Figure 1 , the P value for the SF-36 Mental Component Summary should have been .14 and for the SF-36 Physical Component Summary, the P value should have been .23. On the same page the P values should have been reported similarly in text: "(P=. 14, MCS and P=.23, PCS) ." Also, on the same page, the text that read "Forms were not expected after death or consent withdrawal, which occurred at some point during follow-up for 197 women (1.0%) in the tamoxifen and 1352 (6.8%) in the raloxifene groups" should have read "Forms were not expected from the 207 women (1.0%) who died or from the 1352 women (6.8%) who withdrew consent at some point during follow-up."
CORRECTIONS
Incorrect Data in Tables:
In the Original Contribution entitled "Nonvalidation of Reported Genetic Risk Factors for Acute Coronary Syndrome in a Large-Scale Replication Study" published in the April 11, 2007 , issue of JAMA (2007 297[14] : 1551-1561), incorrect data were reported in 3 tables. In Tables 1 and 2, the gene symbol LPA, should have been identified as LPL and in Table 3 , the mean age for men with acute coronary syndrome (ACS) should be 60.7 years and for the controls, 60.0 years.
